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FLOW WRAPPER WITH
LEAKAGE-CONTROL OF THE RESULTING
PACKAGES

The present invention relates to a flow wrapper which
comprises a form and/or film tube, which forms the planar
film mto a film tube and/or fills the film tube with a
packaging item and which comprises means to provide a
longitudinal- and/or cross-seal to the film tube.

These flow wrappers are known from the state 1n the art
and are utilized to package items, especially food items. In
some cases, the gas-atmosphere 1n the package 1s modified,
1.¢. the gas-atmosphere 1n the package 1s diflerent 1n com-
parison to air and/or the pressure 1n the package i1s below
ambient pressure. In some cases, the longitudinal and/or the
cross seal are not hermetically tight, so that the gas atmo-
sphere and/or the pressure 1n the package changes over time,
which may influence the quality of the packaged item and/or
its sheli-life of the package.

It was therefore the objective of the present mnvention, to
provide a tlow wrapper, which does not comprise the defi-
ciencies according to the state of the art.

This objective 1s attained by a flow wrapper which
comprises a form- and/or film tube, which forms the planar
film mto a film tube and/or fills the film tube with a
packaging item and which comprises means to provide a
longitudinal- and/or cross-seal to the film tube, wherein 1t
comprises means to detect leaks at the seal.

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of
the present mvention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and
vICEe versa.

The present invention relates to a packaging machine,
which forms a planar film web into a film tube, which 1s
transported, continuously or intermittently, preferably along
a filling tube. The filling tube 1s preferably provided verti-
cally. Two opposing ends of this film tube are sealed together
by a longitudinal sealing means, which 1s the so called
longitudinal seal. Subsequently, the packaging item 1s filled
into the film tube and a cross-seal 1s applied to the film tube
to close the package. Simultaneously or after applying the
cross-seal, the finalized packages are cut off the film tube.

Preferably, the gas atmosphere 1n package 1s modified, 1.¢.
different from air. Preferably, the gas atmosphere 1s enriched
with N, and/or CQO.,,.

According to the present invention, the flow wrapper
comprises means to change the internal pressure of the
package aiter 1ts production, 1.e after the last cross seal has
been applied and/or after the package has been cut off. This
can be done by increasing and/or decreasing the pressure 1n
the package. In case one of the seals 1s not perfectly tight the
shape and/or the composition of the gas atmosphere in the
package will change, which can be detected by an appro-
priate sensor. During the pressure change, the atmosphere
outside of the package 1s preferably different from the
atmosphere inside the package. The means to change the
pressure 1n the package can be rolls and/or plates through
which the package passes and which pressurize the package
and/or a labler that applies a lable to the package. The means
can also be a pressure chamber which, in case there 1s an
untight seal, presses a gas into the package. In case there 1s
a modified atmosphere 1n the package and/or in case there 1s
a reduced pressure 1n the package, this gas 1s preferably air.
In case air 1s 1n the package, the gas in the chamber is
preferably different from air. The pressure 1n the chamber
can be increased and/or decreased while the package 1s 1n the
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chamber. An alternation of the pressure results 1n a “breath-
ing”” of the package which 1s particularly eflicient to change
the gas atmosphere in the package and/or to change its
shape.

According to another inventive or preferred embodiment
of the present invention, in the film tube and/or 1n the form-
and/or fill-tube a modified atmosphere or negative pressure
1s provided, wherein the packaging machine comprises a
sensor, which analyzes at least one component of the gas
phase 1n the film tube and/or 1n the form- and/or fill-tube and
which 1s located 1n the vicinity of the downstream end of the
form- and/or {ill tube and/or upstream from the cross sealing
means and/or in the vicinity of the outlet of the gas that
modifies the atmosphere.

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of
the present mvention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and
vICEe versa.

According to this embodiment of the present invention, 1n
the film tube and/or 1n the form- and/or fill-tube a modified
atmosphere or negative pressure 1s provided. This 1s pret-
erably done by mtroducing a gas or another substance which
1s different 1n comparison to air ito the film tube and/or 1n
the form- and/or fill-tube. Inventively, the packaging
machine comprises a sensor, which analyzes at least one
component of the gas phase 1n the film tube and/or 1n the
form- and/or fill-tube and which 1s located 1n the vicinity of
the downstream end of the form- and/or fill tube and/or
upstream from the cross sealing means and/or 1n the vicinity
of the outlet of the gas that modifies the atmosphere. Due to
the location of the sensor, control- and/or start-up-processes
can be speed up. No gas line 1s needed to suck the gas out
of the form- and/or fill-tube. Furthermore the consumption
of gas or the like can be reduced. The gas atmosphere 1n the
package can be controlled perfectly.

According to jet another mventive or preferred embodi-
ment of the present invention, the packaging machine com-
prises means to apply a sensor spot to the film.

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of
the present invention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and
viCe versa.

A sensor spot preferably comprises a substance whose
physical- and/or chemical properties change with the con-
centration ol a gas component, preferably oxygen, that gets
in contact with the substance. For example, the frequency
and/or the wavelength and/or the phase of a electromagnetic
radiation changes reversibly with the concentration of a gas
component. This change can be determined with a detector,
which 1s preferably also part of the mventive packaging
machine. The sensor spot i1s preferably elongated in the
direction of the movement of the film. Preferably, the sensor
sport has the shape of a strip. Preferably, the sensor sport 1s
provided as a fluid which 1s applied to the film, preferably
dropped or sprayed on the film. Preferably the liquid of the
sensor spot comprises a solvent, which evaporates so that the
sensor spot material solidifies on the film and/or which
ctches the film temporarily and then solidifies again and
thereby attaches the sensor spot material to the film. The
sensor spot 1s applied such that it 1s on the inner side of the
material after 1t has been formed into a tube.

The sensor spot 1s preferably applied while the film 1s still
planar and/or while the film 1s moving. Preferably, the sensor
spot 1s applied so well upstream from the form- and/or
fill-tube that a solvent 1s at least essentially evaporated
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before the film 1s formed into a tube. Preferably, the sensor
spot 1s applied after the film has passed the last roll, which
get 1n contact with the side of the film on which the sensor
spot 1s applied.

Preferably, the sensor spot 1s analyzed while the film and 5
hence the sensor spot 1s moving.

Preferably each package comprises a sensor spot.

According to yet another inventive or preferred embodi-
ment of the present invention, the tlow wrapper comprises at
least one detector which analyses at least one component of 10
the gas atmosphere 1n the closed package.

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of
the present invention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and 15
viCe versa.

The detector preferably analyses a sensor spot as
described above.

Preferably the detector comprises a light source, more
preferably a laser light source. 20
The detector 1s preferably calibrated such that the 1ntlu-
ence of the film on the measurement of the gas component
1s eliminated, particularly 11 the radiation emitted by a sensor
spot or by the gas phase 1nside the package itself 1s analyzed.

According to another inventive or preferred embodiment 25
of the present invention, the inventive flow wrapper com-
prises at least one temperature sensor which measure(s) the
temperature of the film and/or the sensor-pot and/or the
temperature of the atmosphere inside the package and/or the
temperature of the packaged product. This measurement 1s 30
preferably utilized to compensate 1influence of the tempera-
ture on the measurement of the concentration of the gas
component inside the package.

According to another inventive or preferred embodiment
of the present invention, the inventive tlow wrapper com- 35
prises at least one temperature sensor which measure(s) the
temperature of the film and/or the sensor-pot and/or the
temperature of the atmosphere inside the package and/or the
temperature of the packaged product. This measurement 1s
preferably utilized to compensate influence of the tempera- 40
ture on the measurement of the concentration of the gas
component inside the package.

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of
the present mvention and vice versa. Subject matters of this 45
embodiment can be combined with other embodiments and
vICEe versa.

According to another inventive or preferred embodiment
of the present invention, the inventive tlow wrapper com-
prises at least one pressure sensor which measure(s) the 50
inside the package. This measurement 1s preferably utilized
to compensate influence of the pressure on the measurement
of the concentration of the gas component 1nside the pack-
age.

The disclosure made regarding this embodiment of the 55
present invention also applies to the other embodiments of
the present invention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and
vICEe versa.

Another embodiment of the present invention 1s a method 60
to produce a package from a planar film, which has been
formed into a film tube to which a longitudinal seal and at
least one cross seal has been applied, so that the package 1s
hermetically closed, wherein at least one component of the
atmosphere 1n the package 1s analyzed. 65

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of

4

the present invention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and
vICEe versa.

This embodiment of the present invention relates to a
method to produce a package with a flow wrapper. A planar
film 1s transported continuously or intermittently and
thereby formed 1n to a tube. The two opposing ends of the
f1lm are sealed together with a longitudinal seal. The film 1s
then fill with the item(s) to be packaged and then a cross seal
1s provided to close the package hermetically. Finally the
package 1s separated from the film tube.

According to the invention, at least one component of the
gas phase in the package 1s analyzed, preferably inline and
without destroying the package. The analysis can take place
several time, downstream from the cross sealing means.
Preferably the package moves while 1t 1s analyzed.

The analysis 1s preferably carried out by analyzing the
clectromagnetic radiation emitted by a sensor spot inside the
package and/or by the gas in the package 1tsell.

Preferably, the pressure inside the package 1s changed
alter 1ts production, 1.e. after the cross seal has been applied.
Due to this pressure change, the gas atmosphere in the
package changes, 1n case one of the seals 1s not air-tight and
in case the composition inside the package and outside the
package 1s different. This change can be surveyed by a
detector, which surveys at least one component of the gas
phase 1s analyzed during or after the pressure change.

Yet another embodiment of the present invention 1s a
method, wherein the film 1s provided around a form- and/or
f1ll-tube and that a gas 1s introduced 1nto the form- and/or fill
tube and wherein at least one component of the gas 1s
analyzed 1n the vicinity of the downstream end of the form-
and/or fill tube and/or upstream Irom the cross sealing
means and/or 1n the vicinity of the outlet of the gas that
modifies the atmosphere and/or 1n the film tube prior to the
application of the cross seal.

The disclosure made regarding this embodiment of the
present invention also applies to the other embodiments of
the present mvention and vice versa. Subject matters of this
embodiment can be combined with other embodiments and
vICEe versa.

According to this embodiment of the present invention, 1n
the film tube and/or 1n the form- and/or fill-tube a modified
atmosphere or negative pressure 1s provided. This 1s pret-
erably done by mtroducing a gas or another substance which
different in comparison to air into the film tube and/or 1n the
form- and/or fill-tube. Inventively, the packaging machine
comprises a sensor, which analyzes at least one component
of the gas phase 1n the film tube and/or in the form- and/or
fill-tube and which 1s located 1n the vicimity of the down-
stream end of the form- and/or {ill tube and/or upstream from
the cross sealing means and/or 1n the vicinity of the outlet of
the gas that modifies the atmosphere. Due to the location of
the sensor, control- and/or start-up-processes can be speed
up. Furthermore the consumption of gas or the like can be
reduced. The atmosphere 1n the package can be controlled
perfectly.

The mnvention 1s now explained according to FIGS. 1-3.
These explanations do not limit the scope of protection. The
explanations apply to all embodiments of the present inven-
tion likewise.

FIG. 1 shows an embodiment of a sensor located down-
stream from the form- and/or fill-tube.

FIG. 2 shows an embodiment with two sensors.

FIG. 3 shows the sealing tool.

FIG. 1 shows a first embodiment of the inventive flow
wrapper 1, 1n the present case a so called vertical flow
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wrapper. This flow wrapper comprises a form- and/or fill-
tube 5 with a form shoulder 6. A continuous or intermittently
transported, initially planar film 4 1s formed by the form
shoulder 1nto a film tube 19 which extends around the form-
and/or fill-tube. The two opposing ends of the film 4 are
sealed together by longitudinal sealing means 18. Down-
stream, relative to the transportation direction of the film
tube 19, cross seal means 7 are arranged which provide a
cross seal 20 to the film tube 19. The fill tube 3 1s utilized
to sert the 1tems to be packaged into the film tube. In the
present case this filling i1s carried out under a modified
atmosphere by providing for example N, and/or CO, 1nto the
form- and/or fill tube and/or 1nto the film tube here via a
gas-lance 2 which 1s connected to a gas source. The gas
flows out of the downstream end of the lance 2 and into the
f1lm tube. After the film tube 1s filled with the packaging item
and the gas atmosphere 1s sufliciently modified, a cross seal
20 1s supplied at the upstream end of the package to close 1t
hermetically and the so finalized package 8 i1s cut off from
the film tube 19. In the film tube 19, downstream from the
form- and/or fill-tube 5, but upstream from the cross seal
means 7, here essentially at the same vertical extension as
the outlet of the gas-lance, a sensor/detector 9 1s provided
which analyzes the concentration of at least one component
of the gas phase 1n the film tube. A sensor spot 1s for example
illuminated by a light source, for example a LED and based
on the concentration of the respective substance, the light
emitted by the sensor spot changes. The sensor/detector 9
provides a signal via line 10 to the control of the flow
wrapper, which hence knows the concentration of at least
one component 1n the film tube. The signal can be used to
control the amount of gas supplied by the gas source 3. The
signal can also be used to control the transportation of the
f1lm tube 19 and/or the cross seal means 7 and/or the supply
of the packaging item. Only 1n case the gas concentration 1s
correct, the production of packages will be carried out, 1.e.
the film will be transported and/or the film tube will be filled
with the packaging item and/or a cross seal will be applied.
FI1G. 2 shows a modification of the embodiment according
to FIG. 1, so that reference can be made to the disclosure
regarding FIG. 1. In the present case, the inventive flow
wrapper comprises additionally a second sensor 12 which 1s
located upstream from the first sensor/detector 9 relative to
the direction of flow of the film maternial 4 and/or the
direction of the movement of the packaging item which
drops through the fill-tube 5 from the top to the bottom by
gravity. Preferably the second sensor 1s located inside the
form- and/or fill-tube. The second sensor can be 1dentically
built as the sensor/detector 9 and 1s preferably also con-
nected to the control of the flow wrapper and can be utilized
to control the flow wrapper. If even the sensor/detector 12
reads the desired concentration of the gas component, 1t 1s
even more assured that the gas concentration 1n the package
1s correct. By positioning the sensor/detector 12 in an
appropriate position in the appropriate position, 1t can be
assured that the form- and/or fill-tube 1s always filled
suiliciently with modified gas, for example by controlling
the gas supply with the signal of sensor/detector 12.
Reference 1s now made to FIG. 3. The flow wrapper 1s
essentially described according to FIG. 1. The sensor 9 1s not
depicted but can be present. In this embodiment, the flow
wrapper comprises an application device 14, here a printer,
which applies a sensor spot 15 to the film, preferably the
planar film, such that inside every package 18 a sensor spot
1s provided. The sensor spot 1s sensitive to the concentration
ol at least one component of the gas phase 1n the package.
The mmventive tlow wrapper may comprise one or more
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detectors 16, which each read out a signal, for example a
colour change, of the sensor spot, when the packages passes
by, preferably while the package 1s moving. With the detec-
tor 16.1 1t can be determined whether the atmosphere in the
package 1s correct prior to closing or to sort it out 1n case the
concentration 1s not correct. The sensor 16.2 1s located nside
or 1 the vicinity of a pressure chamber 17, which changes
the pressure 1nside the package in case one of the seals 20,
21 1s not perfectly gas tight. In the pressure chamber the
pressure around the package can be increased or decreased
and/or the pressure inside the package can be increased or
decreased. In case of a modified atmosphere inside the
package, air can be pressed inside the package, which
changes the concentration of the gas component to be
surveved. This 1s realized by sensor 16.2 which measures the
change 1n the signal, for example the electromagnetic waves
emitted by the sensor spot 15 and knows that the seals 20,
21 are not perfect. The change 1n the signal from the sensor
spot can also be recognmized by comparing the readings of
sensors 16.1 and 16.3. In case they differ, the concentration
in the gas atmosphere has changed over time and/or due to
the pressure chamber and it can be concluded that the
respective package 1s not tight.

LIST OF REFERENCE SIGNS

1 packaging machine, flow wrapper

2 gas supply, gas-lance

3 gas source

4 film

5 form- and/or fill-tube

6 form-shoulder

7 cross seal, cutting means

8 package

9 first sensor

10 first connection of the first sensor with the control of the
machine

11 modified atmosphere in the film tube 19 and/or in the
package 8

12 second sensor

13 second connection of the first sensor with the control of
the machine

14 application device for sensor spot, printer

15 sensor spot

16 detector

17 pressure means

18 longitudinal sealing means

19 film tube

20 cross-seal

21 longitudinal seal

22 outlet of the gas that modifies the atmosphere

The mmvention claimed 1s:

1. A flow wrapper comprising:

a form-and/or-fill tube, which forms a planar film 1nto a
film tube and/or fills the film tube with a packaging
item to produce a package,

means to provide a longitudinal seal and/or a cross seal to
the film tube, and

means to detect leaks at the longitudinal seal and/or the
cross seal,

wherein a modified atmosphere or negative pressure 1s
provided 1n the film tube and/or 1n the form-and/or-ill
tube,

wherein the tlow wrapper comprises a first sensor that 1s
located 1n a vicinity of a downstream end of the
form-and/or-1ill tube and/or upstream from a cross
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sealing means and/or in a vicinity of a gas outlet that
modifies the atmosphere 1n the film tube and/or 1n the
form-and/or-fill tube, and

wherein the flow wrapper comprises a second sensor

located upstream from the first sensor, the second
sensor analyzes at least one component of the atmo-
sphere 1n the film tube and/or in the form-and/or-fill
tube.

2. The tflow wrapper according to claim 1, wherein the
first sensor 1s located 1n the film tube and 1s downstream
from the downstream end of the form-and/or-ill tube.

3. The tflow wrapper according to claim 2, wherein the
first sensor 1s upstream from the cross sealing means.

4. The tlow wrapper according to claim 3, wherein the
first sensor 1s located at a same vertical extension as the gas
outlet.

5. The flow wrapper according to claim 4, wherein the
first sensor 1s enabled to provide a signal to control an
amount of gas supplied by a gas source.

6. The flow wrapper according to claim 4, wherein the
first sensor 1s enabled to provide a signal to control trans-
portation of the film tube and/or the cross sealing means.

7. The tlow wrapper according to claim 1, wherein the
flow wrapper comprises means to apply a sensor spot to the
f1lm.

8. The tflow wrapper according to claim 7, wherein the
sensor spot comprises a substance whose physical-and/or-
chemical properties change when the atmosphere contacts
the the substance.

9. The flow wrapper according to claim 8, wherein the
sensor spot 1s elongated 1n a direction of movement of the
film tube.

10. The flow wrapper according to claim 1, wherein the
flow wrapper comprises means to change an internal pres-
sure of the package after production of the package.

11. The flow wrapper according to claim 1, wherein the
flow wrapper comprises at least one detector, which analyses
at least one component of a gas atmosphere 1n a sealed
package.

12. A method to produce a package from a planar film,
which 1s formed 1nto a film tube to which a longitudinal seal
and at least one cross seal are applied so that the package 1s
hermetically closed, wherein the film 1s provided around a
form-and/or-fill tube,
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wherein at least one component of a gas in the package 1s
analyzed by a first sensor and a second sensor that are
in a vicinity of a downstream end of the form-and/or-fill
tube and/or upstream from a cross sealing means and/or
in a vicinity of a gas outlet that modifies atmosphere 1n
the form-and/or-fill tube and/or 1n the film tube prior to
application of the cross seal, and

wherein the second sensor 1s provided upstream from the

first sensor, and gas supply from the gas outlet is
controlled by both the first sensor and the second
SeNsor.

13. The method according to claim 12, wherein the first
sensor 15 located 1n the film tube and 1s downstream from the
downstream end of the form-and/or-fill tube.

14. The method according to claim 13, wherein the first
sensor 1s upstream irom the cross sealing means.

15. The method according to claim 14, wherein the first
sensor 1s located at a same vertical extension as the gas
outlet.

16. The method according to claim 15, wherein the
method comprises controlling a transportation of the film
tube and/or of the cross seal means via a signal from the first
SEeNsor.

17. The method according to claim 12, wherein the film
1s provided around a form-and/or-fill tube, and a gas 1s
introduced into the form-and/or-fill tube, wherein at least
one component of the gas 1s analyzed i a vicinity of a
downstream end of the form-and/or-ill tube and/or upstream
from a cross sealing means and/or 1n a vicinity of an outlet
ol a gas that modifies the atmosphere 1n the film tube prior
to application of the at least one cross seal.

18. The method according to claim 12, wherein the
method comprises applying a sensor spot to the film tube,
the sensor spot 1s provided as a fluid and applied to the film
tube, and wherein the sensor spot 1s applied on an inner side
of the film tube.

19. The method according to claim 12, wherein pressure
inside the package i1s changed after production of the pack-
age.

20. The method according to claim 12, wherein the at least
one component of the atmosphere 1s analyzed during or after
a pressure change.
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